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(57) [Abstract] 

[Problems to be Solved by the Invention] 

ultrasonic cleaning device of low electricity consumption 
which is not stop and heating or other of the ultrasonic 
vibration part with reflected wave of washing liquid is 
offered. 

[Means to Solve the Problems] 

front and back parts ultrasonic horn 21,19 being connected by 
ultrasonic oscillator 18, as it has ultrasonic vibration part 14 
whichbecomes, in end face of front part ultrasonic horn 21 
contacting, with ultrasonic cleaning device 1 which washes, 
abbreviation entirety which excludes end face of the front part 
ultrasonic horn 21 is surrounded item being cleaned 31 with 
attachment casing 1 1 , counter resonance prevention cover 24 
which blocks reflected wave which in outside of the tip of 
front part ultrasonic horn 21 occurs in washing liquid 30, In 
order to surround tip of front part ultrasonic horn 21 , it 
provided. 

Because of this, heating of stop and vibrating part of vibration 
canbe prevented with reflected wave . 
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[Claim(s)] 
[Claim 1] 

ultrasonic horn being connected by ultrasonic oscillator, with 
ultrasonic cleaning device where ithas ultrasonic vibration 
part which becomes, item being cleaned contacts end face of 
theaforementioned ultrasonic horn and washes said item being 
cleaned, 

As abbreviation entirety which excludes end face of 
theaforementioned ultrasonic horn is surrounded with casing, 
in order thecounter resonance prevention cover, to surround 
aforementioned tip of said ultrasonic horn in outside of tip of 
aforementioned ultrasonic horn,uitrasonic cleaning device 
which it provided and densely makes feature. 

[Claim 2] 

distance to aforementioned counter resonance prevention 
cover is 1 cm or greater, 10 cm or less from tip of 
aforementioned ultrasonic horn and ultrasonic cleaning 
devicewhich is stated in Claim 1 which densely is made 
feature. 

[Claim 3] 

Aforementioned counter resonance prevention cover is 
movable unrestricted vis-a-vis end face of aforementioned 
ultrasonic horn and the ultrasonic cleaning device which is 
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stated in any of Claim 1 or Claim 2 which denselyis made 
feature. 

[Claim 4] 

As for aforementioned counter resonance prevention cover, 
attachment and detachment isunrestricted and ultrasonic 
cleaning device which is stated in any of the Claim 1 through 
Claim 3 which densely is made feature. 

[Claim 5] 

ultrasonic cleaning device which is stated in any of Claim 1 
through Claim 4 where asfor aforementioned counter 
resonance prevention cover, partially waveis formed and 
passing free-standing opening part densely makes feature. 

[Claim 6] 

ultrasonic cleaning device which it states in any of Claim 1 to 
Claim 5 where theaforementioned counter resonance 
prevention cover is provided and,directing to forward 
direction in end surrounding edge, in order hair of plural 
protruding to do, densely makes feature. 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards ultrasonic cleaning device, furthermore 
details regard the ultrasonic cleaning device of domestic 
which washes for example woven article and fiber product 
etc. 

[0002] 

[Prior Art] 

Until recently, those where Japan Unexamined Patent 
Publication Showa 6 3- 66372 disclosure and Japan 
Unexamined Patent Publication Hei 10-328472 disclosure are 
disclosedrespectively as technology which washes fiber 
product etc making use of the ultrasonic vibration, are known. 

washing technology which is disclosed in these disclosure 
with state which soaks item being cleaned (fiber product etc) 
in washing liquid, inserting also oscillator in washing liquid, 
issomething which it tries to remove soiling etc which 
deposits in item being cleaned ultrasonic vibration which 
occurs with ultrasonic vibrator by propagation doing in item 
being cleaned. 

[0003] 

[Problems to be Solved by the Invention] 

But, as for washing equipment etc which uses ultrasound 
which is disclosed in Japan Unexamined Patent Publication 
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[0005] 
[0006] 
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Showa 6 3- 66372 disclosure which was inscribed, because 
also driving electric power is large, the portability to be low 
from fact that handling is difficult, utilizationwith general 
household was difficult. 

Then, recently setting driving electric power of ultrasonic 
cleaning device small, thosewhich raise portability are 
originated. 

There are times which generally, wave of acoustic wave and 
washing liquid which occur with ultrasonic vibration part 
returns making reflected wave with wall and wall surface of 
washing vessel, vis-a-vis ultrasonic vibration part in counter 
resonance worksin this case they become factor which 
obstructs vibration of ultrasonic vibration part. 

Because of this, because with ultrasonic vibration part where 
especially driving electric power issmall strength of vibration 
is small, vibration stopping withaction (It operates as load ) of 
counter resonance, it waits, or other problem where the 
heating happens in ultrasonic vibration part occurring, 
cleaning efficiency greatly there was apossibility of 
decreasing. 

[0004] 

Then, objective of this invention, as cleaning effect fully is 
shown, is tooffer ultrasonic cleaning device of domestic 
which can be driven with low driving electric power ^ 
especially 8 W or less. 

[0005] 

[Means to Solve the Problems] 

As this invention, ultrasonic horn being connected by 
ultrasonic oscillator, has ultrasonic vibration part which 
becomes, in end face of ultrasonic horn contacting, with 
ultrasonic cleaning device which washes item being cleaned, 
abbreviation entirety which excludes end face of ultrasonic 
horn is surrounded item being cleaned with casing, thecounter 
resonance prevention cover which blocks wave which in the 
outside of tip of ultrasonic horn occurs in washing liquid, In 
order to surround aforementioned tip of ultrasonic horn, 
itprovided, densely it makes feature. 

[0006] 

There is action which prevents fact that counter resonance (/ 
Or load ) aswith this invention of this kind of constitution, in 
order to surround thecounter resonance prevention cover in 
outside of ultrasonic horn, because itis provided, wave of 
acoustic wave and washing liquid which occur with the 
ultrasonic vibration part returns making reflected wave with 
wall and wall surface of the washing vessel, vis-a-vis 
ultrasonic vibration part works. 

Because of this, because washing is possible with 
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fixedsatisfactory state, vibration with ultrasonic vibration part 
is obstructed, thefact that heating happens in ultrasonic 
vibration part can be prevented. 

[0007] 

Furthermore, stretching water etc in basin, and place etc 
whenwashing, case where you wash due to fact that said basin 
or other size is various environment changes largely. 

Because of this variation occurs in cleaning efficiency. 

In order to make this kind of variation as small as possible, 
environment when washing is arranged uniformly, in 
addition, counter resonance vibration that tries does not 
happen with reflected wave from container or other wall 
surface,densely it becomes important. 

Regarding to this invention, installing counter resonance 
prevention cover in tip of ultrasonic horn, it has achieved. 

[0008] 

Furthermore, regarding to this invention, when distance to 
counter resonance prevention cover, receives influence of 
water wave the liquid and it occurs due to vibration too 
strongly from tip of ultrasonic horn, in addition is too large 
conversely it is difficult tohandle and also from or other point 
where effect becomes small, it isl cm or greater* 10 cm or 
less, it is desirable densely. 

[0009] 

[Embodiment of the Invention] 

You explain below, on basis of each embodiment which 
shows detailsof ultrasonic cleaning device which relates to 
this invention in drawing. 

[0010] 

(embodiment 1 ) Figure 1 -Figure 4 has shown embodiment 1 
of ultrasonic cleaning device which relates to this invention. 

Furthermore, as for ultrasonic cleaning device 1 of this 
embodiment 1 , end attachment 3 is exchangeable example. 

ultrasonic cleaning device 1 of this embodiment 1 summary is 
formed from end attachment 3 which in equipment main body 
2 and equipment main body 2 is mounted in detachable. 

[0011] 

As for equipment main body 2, as shown in Figure 1 and 
Figure 2, inside main body casing 4, vibrating part drive 
circuit part 5. battery 6 etc is built in. 

terminal connector part 7A,7B as connector is provided in end 
face (mounting surface ) of main body casing 4. 
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To other than battery 6, providing ACjack section by 
way regarding this embodiment, as power supply, connecting 
alternating current power supply, it ispossible as constitution 
which you can use. 

[0012] 

In addition, main body casing 4 with tip is provided in end 
attachment 3 and the detachable. 

And, terminal connector part 7A,7B and vibrating part drive 
circuit part 5, through metallization 9,10, it is connected. 

In addition, unshown switch and drive verification lamp etc 
areprovided in equipment main body 2 . 

[0013] 

end attachment 3 has attachment casing 1 1 of tubular where 
counter resonance prevention cover 24 which is opened 
destined for tip was formed asone unit. 

In outside surface of rear edge wall 12 of this attachment 
casing 1 1, before connector terminal 13A,13B which 
isconnected to terminal connector part 7A,7B which is 
provided in front endface of main body casing 4 which was 
inscribed is installed. 

[0014] 

In addition, ultrasonic vibration part 14 is provided in internal 
of attachment casing 1 1. 

This ultrasonic vibration part 14, in order lap to do in 
intermediate section inside attachment casing 11, issupported 
in support part 1 5 which was formed. 

[0015] 

ultrasonic vibration part 14, connecting piezoelectric body 
16,17, through flange material 20 to the front endface of rear 
part ultrasonic horn 19 and ultrasonic oscillator 18 which are 
connected to rear end surface of ultrasonic oscillator 1 8 and 
ultrasonic oscillator 18 which become consists of front part 
ultrasonic horn 21 of the specified length dimension which is 
connected. 

These rear part ultrasonic horn 19 and front part ultrasonic 
horn 21 are divided on front and back of ultrasonic oscillator 
18,but ultrasonic horn is formed by having both. 

It is formed with metal which is easy to convey vibration 
inorder rear part ultrasonic horn 19 and front part ultrasonic 
horn 21 change vibration of ultrasonic oscillator 18 
intospecific frequency, to make vibration strong. 

Furthermore, flange material 20 is supported in support part 
15 which wasinscribed. 
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[0016] 

front part ultrasonic horn 21 is set, in order from front end 
opening part 1 1 A of attachment casing 1 1 protruding to doto 
polar barely forward direction (lower ). 

In addition, open front end of counter resonance prevention 
cover 24 isset, in order end face of front part ultrasonic horn 
21 compared to barely protruding todo in forward direction. 

And, from distal section of front part ultrasonic horn 21 
distance to opening edge of counter resonance prevention 
cover 24 is set appropriately in range of 1 cm- 10 cm. 

[0017] 

In addition, rear end surface and connector terminal 13B of 
piezoelectric body 16, it is connectedwith metallization 22. 

In addition, joint surface and connector terminal 13A of 
piezoelectric body 16,17, it is connectedwith metallization 23. 

Connecting this kind of piezoelectric body 16,17, ultrasonic 
oscillator 18 which becomes forms ultrasonic oscillator of 
generally known Langevin type. 

[0018] 

Here, component composition example of ultrasonic vibration 
part 14 is explained. 

Tightening with aluminum rear part ultrasonic horn 19 and 
front part ultrasonic horn 21, as ultrasonic vibration part 14. 
piezoelectric body 16,17 of this embodiment 1, making use of 
those which in cylinder piezoelectric body (As for diameter 
because there is a hole of the;ph 6.5 mm, as thehole which 
passes through bolt to 15 mm. center as for surface area of 
round surface with 145.4 mm 2 , thickness 4 mm ) which 
designates PZT which is a solid solution of Pb Zr0 3 .and Pb 
Ti0 3 as main component do polarization in thickness 
direction, applying torque 50 kg/cm 2 and inserting it uses 
ultrasonic oscillator (ultrasonic vibration part 14 ) which 
becomes. 

And, in order with handy type and to be able to use with dry 
cell, itset driving electric power of element (piezoelectric 
body ), to 8 W or less. 

In order to become preferably. 1 W~8W, it set. 
[0019] 

Furthermore, end configuration of front part ultrasonic horn 
21 is set to columnar shape as ultrasonic vibration part 14 
which is used for end attachment 3 in this embodiment 1 . 



It can make surface area of cleaning object and end 
attachment 3 which is suited for state by setting diameter of 
this end face 21 A appropriately. 
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As this other end face form of front part ultrasonic horn 21, 
various configuration such as rectangle canbe set. 

[0020] 

Regarding this embodiment 1 , change operation of end 
attachment 3 of use and other kind with state which connects 
end attachment 3 to equipment main body 2 by designating 
equipment main body 2 and end attachment 3 as detachable, 
is done easily, densely itbecomes possible. 

Furthermore, with this embodiment 1 , equipment main body 2 
and end attachment 3 were provided in detachable, but it is 
good of course as structure of integrated form 
whichaccommodates ultrasonic vibration part 14 and battery 6 
or other circuit-constituting part inside casing. 

[0021] 

You explained above, concerning constitution of ultrasonic 
cleaning device 1 of this embodiment, but next you explain 
concerning operating method and action &operation of this 
ultrasonic cleaning device 1 . 

[0022] 

When you wash for example clothing making use of 
ultrasonic cleaning device 1 of this embodiment l,it has 
equipment main body 2 of ultrasonic cleaning device 1 by 
hand, it can drive ultrasonic vibration part 14 by designating 
unshown switch as on. 

As shown in Figure 1, soaking in washing liquid 30, in 
preparing clothing 3 1 which makes washing liquid include, 
soaking distal section of end attachment 3 whichhas counter 
resonance prevention cover 24 in washing liquid 30, applying 
to the fabric aspect of clothing 31, this distal section on fabric 
aspect sliding andothers doing depending, ultrasonic vibration 
with tip of front part ultrasonic horn 2 1 through washing 
liquid 30, propagation doing on fabric aspect of clothing 3 1 , it 
removes soiling denselyit becomes possible. 

[0023] 

This time, ultrasonic vibration which occurs from tip of front 
part ultrasonic horn 21 the propagation doing counter 
resonance prevention cover 24, in washing liquid 
30,reflecting in wall surface (omitted from diagram it does. ) 
of washing liquid container and when it returns making the 
reflected wave, preventing fact that this reflected wave 
reaches to front part ultrasonic horn 21, itpossesses function 
which prevents attenuation of vibration of front part ultrasonic 
horn 21. 

Furthermore, as for reflected wave which vibration of front 
part ultrasonic horn 2 1 reflects in inside surface of counter 
resonance prevention cover 24, in ordercounter resonance not 
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to do in vibration of tip of the front part ultrasonic horn 21, 
distance of tip of front part ultrasonic horn 21 and inside 
surface of thecounter resonance prevention cover 24 is set. 

As for this distance, range of 1 - 10 cm being suitable, range 
of the preferably 2~6 cm is good. 

If for example cover configuration is round is round inside 
surface h square, if it is a any % polygonal shape of four 
edges,it is distance of any of each side. 

[0024] 

(embodiment 2 ) Figure 2 embodiment 2 of ultrasonic 
cleaning device which relates to this invention is principal 
part sectional view which is shown. 

Furthermore, as above-mentioned embodiment 1 attaching in 
this embodiment 2, youexplain same symbol on portion which 
carries out samefunction, 

[0025] 

Regarding this embodiment 2, in distal section of attachment 
casing 11, counter resonance prevention cover 24 has been 
stopped in disengageable. 

Because of this, putting out clothing or other item being 
cleaned from washing liquid, when you wash,you remove 
counter resonance prevention cover 24 easily, it is 
possibledensely. 

In addition, other constitution in this embodiment 2 is similar 
to the embodiment 1 which was inscribed. 

[0026] 

(embodiment 3 ) Figure 3 is principal part sectional view 
which shows embodiment 3 of the ultrasonic cleaning device 
which relates to this invention. 

As above-mentioned embodiment 1 attaching regarding this 
embodiment 3, youexplain same symbol on portion which 
carries out samefunction. 

[0027] 

With this embodiment 3, counter resonance prevention cover 
24 is formed as oneunit in tip of attachment casing 1 1, in 
order in opening edge of this counter resonance prevention 
cover 24 protruding to do in forward direction, multiple hair 
24A is done implanting. 

This way, by fact that hair 24A is provided, fact that the 
reflected wave reaches to end of front part ultrasonic horn 2 1 
is prevented with hair 24A,it is possible densely. 

In addition, because hair 24A bends, end of front part 
ultrasonic horn 2 1 contacting clothing or other item being 
cleaned, when you wash, hair 24 A becomes thedisturbance, 
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[0031] 

easi*^e)()!)±staiccfe» 



densely is not. 
[0028] 

(embodiment 4 ) Figure 7 is side view of essential part which 
shows embodiment 4 of ultrasonic cleaning devicewhich 
relates to this invention. 

With this embodiment 4, counter resonance prevention cover 
24 is formed as oneunit in tip of attachment casing 1 1 , in this 
counter resonance prevention cover 24, multiple openings 
24B has been established. 

This way when counter resonance prevention cover 24 is 
soaked from the cleaning fluid surface by establishing 
opening part 24B, washing liquid penetrates inside thecounter 
resonance prevention cover 24 densely becomes easy. 

[0029] 

(embodiment 5 ) Figure 5 is side view of essential part which 
shows embodiment 5 of ultrasonic cleaning devicewhich 
relates to this invention. 

Counter resonance prevention cover 24 it has made movable 
relatively onfront and back vis-a-vis attachment casing 1 1 
with this embodiment 5, as shown in the Figure 5, it forms 
male screw 1 IB in distal section of attachment casing 1 1, 
forms female screw (omitted from diagram it does. ) in rear 
edge inner perimeter of counter resonance prevention cover 
24, by screw-in doing male screw 1 IB and female screw . 

Because of this, as forward or rearward position of counter 
resonance prevention cover 24 isadjusted densely becomes 
easy, counter resonance prevention cover 24 isremoved 
easily, by removing screw-in densely it becomes possible. 

[0030] 

You explained above, concerning embodiment, but this 
invention is notsomething which is limited in this, various 
modifications which areannexed to gist of constitution are 
possible. 

for example with embodiment 5 which was inscribed, counter 
resonance prevention cover 24 from fact that screw-in it does, 
forward or rearward position wasdesignated as adjustable in 
attachment casing 1 1, but making use of slide mechanism or 
other other position adjustment expedient it is good of course. 

[0031] 

Furthermore, it is possible to counter resonance prevention 
cover , tohave possessed however many opening part, said 
cover may be lattice or other configuration and itis a 
configuration which can prevent fact that resonance it 
doessubstantially if with reflected wave from wall surface etc, 
it does not care. 
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[0037] 
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[0032] 

[Effects of the Invention] 

As been clear from explanation above, preventing fact that the 
reflected wave which works in counter resonance reaches to 
ultrasonic vibration part accordingto invention which is stated 
in Claim 1 , with counter resonance prevention cover , because 
makes washing environment fixed, can make the load to 
ultrasonic vibration part fixed, stop of ultrasonic vibration 
part, There is an effect which prevents heating etc of 
attenuations ultrasonic vibration part of thevibration. 

[0033] 

There is an effect which evades fact that reflected wave from 
washing vessel wall etc in ultrasonic horn works in counter 
resonance by setting distance to counter resonance prevention 
cover from tip of ultrasonic horn according to invention 
which is stated in Claim 2, in additionto Effect of Invention 
which is stated in Claim 1. 

[0034] 

end of ultrasonic horn is applied directly to item being 
cleaned according toinvention which is stated in Claim 3, in 
addition to Effect of Invention which is stated in Claim 1 or 
Claim 2, counter resonance prevention cover bymaking 
movable relatively in end face of ultrasonic horn, when and, 
whenyou wash in washing liquid etc, there is an effect which 
can do registration which is suited. 

[0035] 

Because attachment and detachment of counter resonance 
prevention cover is possibleaccording to invention which is 
stated in Claim 4, in additionto Effect of Invention which is 
stated in Claim 1 -Claim 3, appropriate use whichresponds to 
state becomes possible. 

[0036] 

Wave which it occurs inside counter resonance prevention 
cover according to invention which is stated in Claim 5, in 
additionto Effect of Invention which is stated in Claim 
1 -Claim 4, is let escape to outsiders it is possible densely, 
when counter resonance prevention cover isdampened in 
washing liquid, because lets escape air from opening part and 
is possible densely, wave etc which causes adverse effect to 
thevibrating horn being gone, effective vibration is promoted. 

[0037] 

As hair of plural prevents reflected wave according to 
theinvention which is stated in Claim 6, in addition to Effect 
of Invention whichis stated in Claim 1 -Claim 5, when 
ultrasonic horn it applies to item being cleaned directly, 
because hair of plural crimps, vibrating horn interferes with 
wave etc which occurs densely not to be, horn it vibrates to 
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effective. 

Furthermore, use which responds to method of washing 
becomespossible. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

It is a sectional view which shows embodiment 1 of ultrasonic 
cleaning device which relatesto this invention. 

[Figure 2] 

It is a sectional view of principal part which shows 
embodiment 2 of ultrasonic cleaning device which relates to 
this invention. 

[Figure 3] 

It is a sectional view of principal part which shows 
embodiment 3 of ultrasonic cleaning device which relates to 
this invention. 

[Figure 4] 

It is a side view of principal part which shows embodiment 4 
of ultrasonic cleaning device which relates to this invention. 

[Figure 5] 

It is a side view of principal part which shows embodiment 5 
of ultrasonic cleaning device which relates to this invention. 

[Explanation of Symbols in Drawings] 

1 

ultrasonic cleaning device 
11 

attachment casing 
11 A 

front end opening part 
11 B 

male screw 
14 

ultrasonic vibration part 
16 

piezoelectric body 
17 

piezoelectric body 
18 

ultrasonic oscillator 
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19 

2 

21 

24 

24A 

24B 
HQ 9 

3 

30 

31 
4 

*{**-*»^ 

Drawings 

[H1] 



19 

rear part ultrasonic horn 
2 

equipment main body 
21 

front part ultrasonic horn 
24 

Counter resonance prevention cover 
24 A 
hair 
24 B 

opening part 
3 

end attachment 
30 

washing liquid 
31 

item being cleaned 
4 

main body casing 
[Figure 1] 
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